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ABST2iCT 



Saaples of AagJ-Oy Black, Bexican-Amerioan, and Papago 
Indian students (5=260 per group) vere administered the fietropolitan 
-AchieTeicent Test and the iechsler Intelligence Scale for 
Chiliren-Bevised (EISC-S) • Tarious concepts of cultural fairness vere 
iderflified froa the literature and then used ro design analyses of 
their data* 2egressi02 equations for each group vere formulated and 
coKjIred* Suggestions for interpretation of standairdized test scores 
among culturally different students are provided on the basis of 
these dara on cultural fairness. The formulation, application, and 
implicaticns c£ pluralistic norms are discussed. {Author/2C), 



* » Documents acquired by 22IC include many informal unpublished ♦ 

* materials not available froi other sources* 2BIC makes every effort ♦ 
» to oLtall^ " CL^ b^iDt wu py available. Heverthelesfs/ items of margi^nal * 

* reproducibility are often encountered and this affects the guality ♦ 

* of the microfiche and hardcopy reproductions 2BIC makes availablg^jt 

* via the 22IC Document 2eproduction Serxice (2DHS) . 2DBS is not ^ 

* responsible for the guality of the original document. Be productions ♦ 

* supplied by 2D2S are the best that can be made from the original. ♦ 



/ 



— ^ — Ig 

^^S^^r^l^^*" A2CALTSIS €fF DUTE2E2?T COSCEFTS^ CCLTuEAL 7AIH2SSS 

afl.TO«AL laciTrrifTf or • ■ 1 

K»i«^rtD«, CSIBG WISC-E ASD }fJJ: SOCfEZS ?S£5M FOuH nSETIC GSODFS 

iacTs>r/ic^.^?<N^**iT.CrrJ ' I^-^ State Daiversixy 

Darrell Sabers * Seith £• !4ereaitia 

valversit/ of Arisaaa 

Tne recent HEW Coafaxertce in Atlanta on aoadiscrinilsatory testiiig aiid the 
^ still pending cosrt suit ia San rranclsco (Larry ?. vs Viisoa iLiles) regarding 
the use, of indi^ricual intelligence tests are bat wo of the many re^ir^eat ex- 



press*ions of cencen: ab:>ut the use of standardized tests vitc icinority students. 
In the Larry ?• case the preliminary hearing resulted in an injunction suspend- 
ing the use of individual intelligence tests viti 31ack students in California. 
In this court case as veil as in other wntexts, decisions about future test' 
use vere based on the noticm of test bias^ a concept vhich is subject to a 
variety of interpretations. ^ 
, Tne current literature on test bias includes highly diverse opinions on 

this crucial issue. Tnree general ronceptualixations of test bias seem espe- 
cially prominfnt. One point of view indicts sta nda rdizec? tests as biased 
whenever mean differences in performance are foimd aaong different gropps. 
Specifically, tests are defined as biased if different racial and/or ethnic 
groups obtain scores which on the average are below population means. Advocates 
of this point of view (e.g., Jackson, 1975; Williaiss, 1974) eaiphasi^e a 
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reaper delivered at the American Educational Research Association Annual 
CO ^Meeting, April, 1976, San Francisco. 
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discrepancy in test content and cultural background and/or the Inf l ^aen ce of 
testing anii:>spaere (e.g., exajiilner, settisig) as the major elements of bias. 
Almost all current standardize rests are characterized as not only biased^ 
but talso unfair discriminatory* Sevisic^ of present tests in the direc- 
tioa of greater cultural specificity and/or con^lete abolition of current test- 
ing practices are frequently ©tiggested as remedies. 

A second position on the test bias cl>nc€pt stresses the use of standard- 
ized tests in prredlcting academic achievement and/or success in enployment 
settiTigs. From this.goint of vlev a test may be defined as biased or unbiased 
depending upon the effectiveness and accuracy of prediction for all groups of 

Even though stean differences in performance on the test may exist, 
test use is regarded as unbiased if t^e test can be shown to be an accurate apd 
"fair*" predictor (Vfair" la this sense means that the same criterion score is 
Hredicoed for individuals obtaining identical test scores regardless of group 
membership). The follovlng definition of test bias formujated by Cleary has 
been frequently cited by investigators pursuing tnis line of reasoning. 

A test is biased for members of a subgroup of the population if, 
i£i the prediction. of ^ criterion for.vhlch the test is designed, 
consistent nonzero errors of prediction are made for meisbers of 
the subgroup. In other vords, the test is biased if the criterion 
score predicted from the common regression line is consistently 
y too high or too lov for merr^bers of the stibgroup. With this 

definition of bias, there may be a connotation of 'unfair^* par- 
ticularly if the use of the test produces a prediction that is^ 
too lev. (Cleary, 1968, p. 115) 

Considerable research on test use vas stimulated and guided by the Cleary 

definition (e.g., Boeha, 1972; Cleary, 19*68 Kallingal, 1971; Pfeifer ^ ' 

0 

Sedlacek, 1971; Schmidt, Berner, & Hunter, 1973). Tne findings vfaich emerged 
from these studies indicated that tests were approximately eqtially valid for 
Black and White groups at least in the college and cnpl6yment settings studied* 



Ifioreorer, errors cf prediction, ceaded^ to be in the cirecrioa of o;-erpredictix^ 
for Blacts and anderpredictico for Whites vhea the &zme regression equation 
va^ applied to 'both groups ♦ 

Alternatives to the Clearj defiicLtion of test bisS vere -suggested fay 
rnomdike <1971) and Cole {1973). Tnese definitions continued the stress on 1 
pred:.ctioi: accuracj and iicplied erandnation of regression planes as an ijcpcr- 
;:aat component of attenrpcs to assess degree of bias in test use* 

A third conception of test bias in the literature recognises the social 
pcllc^^^^glica-tions of test lise. Tne fact that current tests predict accurately 
for diver€?i^ groups does little or nothing in terms of reducing the historical 
inequities among the groups. Darlington (1971) suggested recognition of th^ 
social policy issues inherent in any discussion of test bias* The culturally 

m 

sensitive position advocated by Darlingt^ and recently acplified and stated' 
formally by Peterson and Kovick (1976) involves adjustment of predictor scores 
in the direction of socially desirable outcomeis vhich usay help rectify inequi- 
ties among groups* Kovick and Peterson (1976) express reluctance over advocacy 
of a policy which is tantamount to reverse discrimination, but see the reverse 
discriiaination problea as potentially alleviated if degree of disadvantage is 
•used in adjusti^ test scores rather than racial or ethnic membership. 

It is premature to specuT&te on which conception of test bias will prevail 
among scholars and practitioners (courts and federal gtiidelines?) . Because the 
second and third conceptions of test bias izplj continued use of test scores as 
part of tne decision* x;aking process, it appears not only appropriate but neces- 
&axy to continue examinations of potential bias In test use. As Kumphreys put 
it, "moves to abolish tests are more ostrich- like than human-like. The probleta 
will simply not go away." (p. 66, 1972) 



Tm present analysis vas uadertaliea to ecairine jpoteatial bia^' in test use 
in the context of a vldely used 'individual intelligence test and a popular 
standardizec achievement test* Previotxs data on bias in rest use vere generally 
collected c5n ccll^e student saizples or in adulx ^iection-eiEploynient settings* 
The present study provides data on school age cht^iren usiijg the Xfechsler In- 
telligence Scale for Children - Revised (WISC-S) and the Metropolitan Aciieve^ 



meat Test (KaT) from -four ethnic groups artd rf ive jgrade levels • 



Method 

Sairple axid Procedure / 

In Ivoveniber, 1973 the Division of Special Education, Arizona State Depart- 
laent of Education funded a cor^jrehensive study of handicappiiig conditions among 
school age. cMidren. Tne Pida County Special Services Cooperative vas author- 
ized to conduct a prevalence study vithin Pima County, a portion of vhicb is 
reported herein. Pica County is geographically large (92t)0 square niles), 
ethnically diverse (approxiiaately 68% Anglo, ^25Z Mexican American, 42 Black, 
aod 3% American Indian), and largely urban in population (Tucson)^ vitfa extensive 
^id jparsely populated niral areas* 

A s tr a t if ±^ tandoiTs^^le'^'lOAC' children vas selected vitSf^e^Mi^uiabers 
froa four ethnic-racial groups (Anglo, Black, Mexican Asierican, and Papago v 
Indian vith N « 260 per group), grade level (1st, 3rd, 5th, 7th, and 9th), seaft, 
and urban-rural residence. The fentire staple of Black children was selected 
f roa the urban area and the entire sample of Papago Iiidian children vas selected 
froa the rural area due to the ve^ low proportion of urban Ind ia n s and rural 
Blacks in Pina County'. 
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rne coDperatic?o of Tucson District #1, vhich enrolls aiozffc 2/3 of all 

school a&e children in the county, and all the riirai school tdisjnrtcts in the 

county vas'obtataed through contacts vitfa district authorities. School district 
* « 

enroHnienr rosters vere used to randonily select the sairple. Zthnicitj vas 
determined hy school data, and in some cases, by contacting parents.- Tucson 
District #1 vas regarded as urban. Outlying districts, 25 sdles or laore froa 
Tucson, vere regarded as nfral. Parents of children selected in the initial 
sample vere contacted by letter or phone to explain the nature of the study and 
to solicit vrittea permission. If parent permissica vas not obtained du^ to 
reftisal, no reply, or thfe xhild vithdrew from school, parents moved, etc., 
another child vas selected^Tron an alternative sample constituted by the ahove 
process. In. the original sample of 1O40 childifen, 672 of tHe parents granted 
permission, refused permission, 18!^ did not reply and HZ coiOd not be con- 
tacted ^due to absence of address and phone or becaxise the family had moved, 
rnere vere no appreciable differences among the groups in percentages of parents 
granting permission, refusing penaission, no reply, 'on no address - family 
moved, etc. 

As soon as parent peanaission vas obtained, appointments vere made vith 
school officials to administer the varioxxs assessment procedui^es. the VISC-H 
vas administered by appropriately trained examiners and all Wlkc-R grotocols 
vere further checked by the senior author for clerical and scoring errors. The 

■m \ 

MAT was usually administered in saall* groups under staiidaf<cond|^tions. 
Data Analysis 

Ail data were analyzed by a procedure thai tises the rationale presented hjj 

Gulliksln and4;ilks <1950) and applied by Te=q> 11971). This procelure tests * 
' . ' «' 
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the hypothesis that the regressira sjrstesss for the groups are essentially the 
saine. The homogeneity of errors of estimate, slopes, and intercepts of the 
separate regression equations are tested secaeatially > Significant results at 
^any stage of the analysis leads to rejection^ of tne hypothesis of a cocmoa 
regression plane for the groups. In the present study the procedure vas used 
to exaiLine whether the relationship t^etveen the VTSOS and M^iT vas tiie saiae for 
all groups, 

Results 

Due to various logistical probleiLS, e^g., d^elays in receipt of parental 
pcnaissions, school scheduling problems, and availability of exsminers to* ^ 
travel po rena^te areas, wTSOR scores vere obtained for only 950 of the^^'£«:^^glnal 
^s^^vie of 1040 sttjdents* Of the 930 students for vhom VISC-R scores vere avail- 
able, KAT scores vere obtained for' 910 studsits (Anglo K -,250, Black K - 222, 
Hexican-Aaerican I? « 215, and Papago 'indian H - 223)* Tha^results ar^ based on 
the 910 students ^for wfaon both scores vere avaiiab^* 

Tne results of the Gulliksen-Wilks testing procedure to assess vhether the 

♦ *^ 
regression systeas are equal vithin each grade and pair of tests are presented 

in Table a. Tne standaVd errors of estimate are testM first by this procedure, 

and as. indicated in Table 1, lA of "the 30 t^ts^ resulted in rejection of the 

hypothesis of eqjial errors of est^inate (p<*05)* The slopes \are then exa rrln ed 

in this procedure, and 3 of the remaining i*vsets regression lines vere found 

, to have unequal slopes. Tne 13 r^aining^ets of regression equation^ vere then 

exaialned for equality of intercepts, and 10 rM>re vere rejected. Overali7"^t 

of a tdtal of 30 sets of regre^ion equations the hypothesis of a cccnqn re- 

ession systea for the four grxmps vas retain^ in only 3 .cases. 



Ib Table 2 &e dzta on standccrd* errors 'of estinsate, slopes^ aad intercepts 
for the four groups and rive grade lereis are* preseited. 
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Distussion and Susmiarj 



A search of the literature revealed three ssmesAxat contradictory coocep* 
tiializatioas of test bias. Tne first definition vhich requires equality of 
Sieaas anong all groups vas not analyzed vith the present data, Ve are quite 
slieptical about the value of this definition in that it seems to iicply that 
measures of performance are ^acceptable only if everyone performs at the same 
level* r^rthenzore, the remedies vhich have sometimes been suggested by pro- 
ponents of this definition, i.e., nons.taiidard-administratlon of tests and/or 
development of separate tesj:.6 and/or norms for specific racial or ^t^ic groups, ^ 
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are seen as comterproc^uctive in overcoirfng the, persistent problems o£ social 
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class ,i ethnic, and raciil discrimination in sodiWty, 

The (Second conceptualization of bias in testi use requires equivalent pre- 
; diction I systems for all groups. Contrary to trends in previous s.ttadies \see ^ 
Horn, I9t?6; or Eu2S5>hreys, 1972 for reviews), our dkta indicate that the rela- 

\ A t ■ \ 

^lonfihfn ibetvcen tvo widelv used standa r dized t 




tionship ibetveen two widely used standardized testa differs substantially 
four gtoubs. Toe differences in the outcome of this study of test bias and 

in age level or ethnic or racial 



pi^eviqus ^udies may be related to differs 



\ 



the equality of the 



jnroups stxidied, or differences in method used to 

regrifesion bystesis^ Jtogt previous studies hare exeaited only differences in 
sloi^or dinferences in slope and intercept. ]In the wesent study tests of 
eq^lity of standard errors gf estimate were aJ^o cond^ted, and resulted- in a 
l^rge number pf ryectloA decisions. 



i 
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It Is perhaps linpor-tant to note that our present analysis does not indicate 
direction of bias, e.g., vhether errors of estinsate are systesaticall^^ sin^ller 
or larger for specific groups, whether over or underprediction results for 
specific groups if a coesou regression line is tised, etc^ Thes^ data do iadi-' 

0 

cate that the assunption of a cosDon regression systen for the two tests and 

four ethnic^groups studied is Largely untenable* 

. Finally, otir' dat^fce^ only partially relevant to the t^tird conceptualiza- 

tlon of ca^t bias. Although we strongly resis^ the use of tests to determine 

♦ 

social policy, we recognise the very legltluiate concerns about the social con- 
sequences of test use. lie social consequences of t^est use, and atfec^ts^to^ 



rectify current social inequities Vhrpugh adjurtatot of test scores, are issues 



which cannot be resolved within the reaLtn of strictly empirical appVpaches. ^ 
Along with KovickWnd Peterson tl976) ve have res^ajtions abou? thd use of 
ethnicity or race to mechanically adjust test scores and/or prediction equations, 
rne recent work of Mercer and Lewis (1976) in developing, the System djf Multi- 
'^cultural Pluralistic Assessment {SOV^A) provides one model for irrcorpirating 
social background ank ethnic racial data in test interpretations. Further 
esearch and broadly bk^^ social policy discust^ions are needed regard^g these 

, alternative s\l^gestiOTjs^ f or test us)j. ^ 

\ 



\ 

.\ 



\ 



\ 

4 




References 



Boehn, V. Negro-vhite differences in validity of enployment -and training 
selection prpceduresr Siinsiary of recent evidence. Journal of Applied 
Psychology, 1972, 56, 3>3^. ' { - ^ ^ 

Cleary^ T. Teso bias: Prediction of grades of Negro and white s^eii^Bin^ 
integrated colleges. Journal of Educational Measurezaenjt; , 1996^ 



Cole, N.' Bias in selection. Journal of E<hicational M^ESSrgagnt^ 
237-255. ' ^ 



ft 



Darlington, R. Another look at "cultur'al faimegsjV Journal of Eaucatiopal 
M easurement, 1971, 8, 71-82. • ' ' \" ' '.^"^ ' 

n 



cho- 



Gulliksen, H.,. & Wilks, S. Regression test^ for "several samples. 

Aetrica, 1950, 15, 91^114. ' . . - \ 

Horn, J. Human abilities: A^review oi research atod tbecJr^'' in .the early ;1970s. 
p. 437-485, in Annual Eeview of Psychologi^, . Vol'. 27, 1976;^ ' 

Humphi:eys, L. Iinplicatiods of groug differences for test interpretation. 

Proceedings of 1972? Invitational Confer enci on Testing Probletas, ' ETS, 

Princeton, New Jersey, 1973. ^ \ 

» \ / " \ * \ ' ^' 

Jack?on, G. On the report W the ad hoc comaittee on educational iises of ' testd 
* with disadVant^ed stud^ats. American Psycriplqgist , ,1975, 30, 88-92. 

•Kallingal,. A. The prediction of grades for bla^k*and white sgsaents ait 
Mi<^higan State^Universityl Journal of Ediy:aglonal Measupenfent , 1971, 8, 



Larry R.' et al. v. Wilson Riies, et al. United States District Court, Northern 
DisAict'of California, Cabe No. Cr71-2270 RFdl ^ ' \ 

'' \ - I v'" \ 

l^ercer,^J., & Lewis, J. Systto of Multicultural ^luralisg^fc Assessment . 
Psycliological Corporation, 1i97j6, in press. ^'-^ ' 

' \' * • • * ' - i -/'J rf/ • ' \ / • 

N'ovick-, H. , & Peterson, N. ' Tol^ards equalizing edupation|i and employment . \ 
opportiiinity. Journal of fiiucational Measurement , -1975, 13, 77-86.. '1,. ^ 

Peterson^N., & Novick, M. An evaluation of some modef#f6r culture fakr 



1 



selection. Jotonal of Educational neasuremeitt, 197^^^.13, 3-29. 



Pfiefer, cV,. & Sedlacek, w! The validity of aca^Lemip predictors for black and^ 
wh^.te stud^ts at e predominantiy white university. Journal of Educational 
Measurement, 1971, §, 253-261. ^ - ' ■ ' 



Schmidt, F,, Bcrner, J,, & Hunter, J, Racial differences in validity of em- 4 
ploymeiit tests. Journal of Applied Psychology , 1973, 58, 5~9, . 

Temp, G. Validity of the SAT for blacks and whites in thirteen integrated 
institutions,. Journal of Educational Measurement , 1971, 8, 245-251, 

Thomdike, .Concepts Df culture fairness. Journal o£* Educjational Jleasure- 
ment , 1971, 8, 63-70. - 



Williams, R, The problem of the match and mismatch in testing black children. 




11 



Table r 

Sirnrffetry of Gulliksen-Wilks Tfests of Equality of R^gr^ion Lines 



1^ 



First 
Grade 



^. Thirl 
Gradd 




Seventh 
Gr^de 



Ninth , 
Grade 

/ 



MAT Reading on 
M^T Reading on 
MAT Reading on 
>1AT Math on 
1-IAT Math on 
MAT Math on 



Verbal IQ 
Perf. IQ 
Full Scale 
Verbal IQ 
Perf. IQ 
Full Scale^ 



MAT Reading on Vdrbal IQ 
MT Reading "on V&cf. IQ 
MAT Reading on Full Scale 
MAT Ma'tfi^ on Verbal^ IQ 
MAT MatsH on Perf. ""iQ 
MAT Math ^ on Full Scale 



MAT Readini 
M^T^ Reading 
MAT\ Reading 
. MA^lMath 
MAT 'fMath 
MAT tljath 

MAT ^Uding 
MAT ReadirJg 
MAT Reading 
MAT Majth on 
MAT Math on 
MAT Math on 

ReadjLittg 
Reading 
MA.T Reading 
MAT Math 
MAT Math 
MAT Math ' ■ • 



on Verbal IQ 
on Perf.' K? 
on Full Scale 
onUVerBal IQ ^ 
•ontiPeirf . IQ " 
ion iiFull* Scale 

on Verbal IQ 
^n Perf. IQ 
»n ^ull Scale 
^Verbal IQ 
Pjerfi. IQ 
Ftill\ Scale 



on V^rlAl IQ 
on Perf^ IQ 
on Full Scale 
on VerbalXlQ 
on Perf. \[Q 
on Full Sc 



I 



^ All test^ were conducted at t\ 

NtSilTidica'tes nonsignificant -< 

, Alljtests are sequential. A si 
Yes indicates that no further te«ts 



Error 
of 



estimate Slope Intercept 



Yes 
Yes 
es 
N:S 
N:S 
N:S 



N:S 
N:S 
N:S 



Yes 
Yes 
Yes 




JS ingle 
regression 
plane 

No 
No 
No 
No 
Nb 

No - 

No 
No 
No 
No 
No 
No 



No 
No 
No 
Yet 
No 
" No 

res 
No 
Yes 
Nb 
rNo 
No 

No 
. No . 
No 
No_ 
No 
No 



.05 level. 

ff erences. . •* 

jif icant oufccome indicated in fiab'le by 
lid be ^conducted. - - \ * 
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-Table 2 



Scandard errors of Efftliaata, Slope, . Ijiterc^t and Correladxms 
. for KAT and SflSC-H bj (iroup and Grade 



1 



K « 48 



Eeadlo^ig by Yerbal 1<\ 

Anglo 
Slack 

Papago Tnriirm 

Reading bj Perfonsaace IQ 
Anglo 

Black J 
Kerlcan-Ameriiaa 
Papago Tndi;=m 



^>pading^^^>^Full Scal-e Ig 

Anglo 
Black 

Kexicaa-Aiaerican 
Papago TTHilan 

>jath by Verbal IQ ^ 

Angled 
Black 

Merican-Aiaerica6 
Papago Tndl^^n ^ 

Hath hy Perfonaance IQ 

' Wo 
■ Black 
Kexicaa-Aserican 
Papago IndiaCn 

Math by Full Scale IQ 
Black 

Mexican- Aaerican 
Papago Indian . 



S£est 



9.32 
6.52 
9.08 
7.06 



9.34. 
6.70- 
9.14 
6.74- 



9.28 
6.09 
8.80 
6.63 



8.32 
^7.40 
.7.8^ 

7.30 



8.80 
7.71 
9.35 
7.06 



8.39 
7.25 
8.35 
6.73 



Slope 



.070 
>.361 
.^19 
.248 



4 



.076 
..471 
.337' 
.265 



.110 
.448 
.406 
.347 . 



.187 
.347 
.421 
.333 



.112 
.429 
,237 
.315 



.222 
.411 
.424 
.439 



Intercut 



49,2 
16.0 
25.6 

25rO 



48.3' 
5.8 
20.2 
20.7 



45.2 
8.5 
16.2 

15.9 



38.1 
16.3 
16.3 
19.8 



44.9 
8.6 
29.4 
17.5 



34.2 
10.7 
14.1 
9.8 



.13 
.65 
.44 
.36 



.11 
.63 
.43 
.46 



.16. 

.70 

.49 



•T 



.37 
.59 
.60 
.45 



.53 
.-31 
^50 



.34 
.61 
.53 
.57 
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Tailfi 2 -Coatlaaed 



\ 



<3JSS. 3 



SSest 



later cept 



. S - 51 

K - 40 
5 - A5 
5-51 



by 7erl»al IQ 

Aitglo 
Slack 

Kericaa-American 
Papago 7ni3i;?n 



8.74 
6.15 
7.73 
4.88 



.457 
.394 
.298 
.225 



11^0 
17.7 
24.4 
26.7 



.55 
.69 
.42 
.48 



?^^nir»? by ^^erfoCT.epc^ IQ 

. , Anglo 
Biack 

Kexicac-American 
Papagq lad Ian 

Eeadiag by Fnll Scale IQ 

Anglo 
Blacik 

Hexican-Aiaeirican 
Pap^o Indian 

Hath by Verbal 

Angio ' ^ 
Black 

Kesd-can-Aitterican 
^ Papago Indian 

Kath by Performance IQ 

Aiiglo 
Black 

Kexican-Ailierican 
^Papago Indian^ 

Kath by Fall Scale '10 

Anglo 
Black 

Mexican-Asierican 
Papago Indian 



8.68 
8.09 
7.39 
4.87 



8.22 
6.53 

■ 4.68 



8.34 
7.64 
9.72 
7.03 



8.31 
7.70. 
9.09 
^.81 



8.00 
7.52 
9.35 
6.87 



.405 
.285 
.362 
.248 



.492 

.415 
-.290 



^ .357 
^ .186 
.177 
.147 



.315 
.283 
.344 
.227 



.384 
.274 
.311 
.221 



15.6 
27.1 
17.3 
20.1 



7.4 
10.2 
14.0 
18.5 



20,6 
33.1 
36.1 
31.8 



27.3 
24.4 
20.1 
23.1 



17,8 
25:7 
24 .*1 
25.3 



.56 
.31 
.50 
.48 



.62 
.64 
.54 
.54 



.47 
.34 
.21 
.24 



.48 
.32 
.41 
.34 



.53 
.38 
.34 
.32 



ERLC 
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Table 2 - Coarinued 



a^t^^T. 5 SSest Slope Intercept 
?.e?=id1ng by yerbal IQ 

K « 32 - Anglo 6.36 .514 6.0 .80 

K » 45 Black 5.88 .448 11.0 .72 

K « 48 Kcbdlcan-Ainerican 5.96 ^430 12.S .70 

S « 44 Papago ladiaij^ 6^31 \l23 36.3 .20 

^.e^iitg; by Perfo 




Aaglo • -9.74 .330 20.0 .39 

Black 8.04 .180 31.8 . 30 

Mexican-^jaericsa . 7.68 .256 25.2 .40 

Papago Indian 6.31 .110 ' 35.3 .19 




40^ 

T?P>.i5iny> \j Full Scale 10 
Anglo 



Black 6.90 %373 16.6 .57 

Hexican-American 6.44 .424 12.2 .64 

Papag^ Indian ' 6.29 ^137 34.5 .21 



o.3o 


CI /. 
.51«» 


o.u 


D.OO 






5.96 


,430 


12.B 


6.3^ 


\U3 


36.3 










• 




S.04 


.l&U 


.^1. o 


7.68 


.256 


25.2 


6.31 


.110 

4 


35.3 








A on 






6.44 


.424 


12:2 


6.29 


^137 

• 


34.5 


/. j3 




X*# .V 








o.oZ 






5.^ 


.347 


18.2 


9.57 


.341 


22.7 


8.14^ 


.315 


21.0 


7.50 


.207 


32.0 


6.10- 


.106 


33.6 


j 






7.75 


,521 v 


• 4.3 


7.09 


.460 


10.4 


6.97 


.307 


24.6 


5.59 


.274 


21.9 



.77 



^tfl by yerbal IQ 

\ Anglo ■\ 7.53 .424 14.0 .68 

Black ^ 6.98 .452 11.7 .66 

Mexican-ianerJcan / 6.82 . 302 25.8 . 52 

Papago Indian 5.9? .347 18.2 .58 

Math by P^fonsance IQ ' 

Anglo . 9.57 .341 22.7 .36 

Black 8.14^ .315 21.0 .47 

Kexlcan-American . 7.50 .207 32.0 .34 

Papago Tr>' i-t?n 6.10- .106 33.6 .19" 

«ath by Full Scale IQ 

Anglo ■• • ' 7*.75 .521 v * 4.3 .65 

Black V- ... \ 7.09 . 460 10.4 . 64 

Mexic^-Anerlcaa • 6.97 . 307 24.6 -49 

Papago Indian ' . . 5.59 .274 21.9 .44 



J&blJ^ 2 - Coatiaued 
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SSest 


Slope 


intercept 








Reading by Verbal IQ 










5 « 


Si 


Anglo 


7.09, 


.*72 


9.9 


.63 


*tr VP 






O • v7 






.75. 








7. 10 


.388 


15.6 


.52 




43 




6.16 


.347 


18,7 








?^e^d1n7> by Perfonaance 10 














Asglo^ ^ 




.227 


34.0 


.38 








7 62 






.65 








3.13 


.144 


35.4 


.20 








6.W ^ 


.ISO 


27.5 


. ' .34 






Headirt;^ by Full Scale IQ . 














Anglo 


7.55 


.776 


19.1 


.56 • 








O . 




'3 
^ . a. 


.77 








7,38 


.388 . 


■ 14.5 


• .46 








6.43 


.289 


20.9 


.47 






25ath by Verbal IC 


1 








t 




Anglo 


8.67 


.461 


. 9.4 


.54 






i>i.acK 


• 7 77 




15 8 


.59 






Kexican-Asnerlcan 


. 7.09 


.491 


7.9 


.61 








5.07 


.161 


-30^ J - 


• 






Math by Performance 10 














Anglo 


9.39 


.281 


26.9 


.41 






3l3ci. 


8.46 


.366 


17-5 


.47 






Mexican-Ainerican 


- 8.65 


.194 . 


31.9 


.26 






«?apago Indian 


5.02 


.141 


29.6 


.36 






* Hath by Fxill ^cale IQ 


1 ■ 












Anglo 


- 8.77 


.401 


15.0 


.53 






Black " 


7.72 


r427 


12.8 


.59' 






Kexican-toerlcan 


7,50 


.496 


6.1 


-55' 






Papago Indian 


4.95 


.179 


28.3 

« 


t39 
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Table 2 - 



5«M 

S-32 
Sf-37 



\ 



;Slope 



Inrercepfc 



ae.j^i7>g by Verbal IQ ' 
Black 

Rpj^dl:!?; by Ferfonr^^ce IQ 

Anglo ^ 
Black . ; 

lieadjcan-^er ican 
Papago Indian 

Eesdlag by Full Scale IQ 
Anglo , 

Black r . ^ 
Papago TndlffTt ^ ' * 



A 1 ^ 


.**/U 




7^ 


J m>J 






rc 

• 


C aft 




1 ^ 7 




5.99 


.321 


19,6 


.49 

« 


7.S0 ' 


.365 


' ' 20.8 


.46 


8.40 


.166 


32.8 


.28 


7.-53 


.327 


19,2 


.50 


6.32 


.167 


28,1 


.31 


6.25 


.519' 




.70 


7.76 


.294 


22.1 


.<46 


fi.n 


.449 


ID.O 


r.63 


6.04 


.327 


16.8 


.47 



Kath by Terbal 10 

Anglo 
Black 

Keaclcatf-Anterican 



8.65 
.6.00 
7.03 



.512 
.182 
.477 



5.6 

'30.9 
8.7 



.62 
.33 
.65 





Papago Jndl^m 


4.79 


.220 


27.9- 


.43 




2£ath by Perfonnance IQ 












Anglo 


9.55 


.503 


6.6 


.50 


> 


Black 


6.34 


.095 


38,5' 


.21 






7.80 


.373 


14.7 ■ 


.54 




* Papago Indt-an 


5.26 


.054 


'39.3 


'.13 




15atli by Pali Scale IQ 












*^ Anglo ^ 


S.32 • 


.612 


.' -5.2 


. .66 




. Biad: , . ^ 


'. 6.14 ' 


,155 


33i4 


1 .33 




Kexidsn-Aiacrican 


6.88 


.509 


. 4.5 


' .67 




* " Papago Tndi-an 


5.02 


.174 


, 30.1 


.32 



